Abstract. Hydatidosis (echinococcosis) is endemic in the Mediterranean region, including Turkey. We evaluated the problem of perforation in hydatidosis. The clinical data on 21 patients with intra-abdominal hydatid cyst perforation who were treated in the last 10 years were evaluated retrospectively. Twelve patients (57%) were men and nine (43%) were women. Their average age was 40 (range ‫ס‬ 20-65). Blunt trauma was the etiologic mechanism in four cases (19%). Except for a case with a cyst in the left inguinal region, most (95%) of the patients had primary hepatic hydatidosis (95%). The procedures used on the 30 cysts found in 21 patients were as follows: partial cystectomy and drainage in 21 (70%), total cystectomy in 5 (17%), partial cystectomy plus omentopexy in 2 (7%), and drainage plus vacuum obliteration in 2 (7%). The average postoperative hospital stay was 12 days (range ‫ס‬ 6-30). Two patients (10%) had complications: an incisional hernia developed in one patient, and a gastrocutaneous fistula developed in the other. Albendazole (10 mg/kg/day) was prescribed for two months. The mean follow-up time was 80 months (range ‫ס‬ 6-131). Three patients (14%) underwent additional surgery for recurrence at various times. The morbidity and mortality associated with perforated hydatid cysts were higher when compared with that of nonperforated cysts. Hydatidosis is endemic in Turkey and traffic accidents are common. When these factors coexist, hydatid perforation should be considered in trauma patients with stable hemodynamics, but suspicious abdominal findings. The choice of the operative approach should be based on the experience of the surgeon and regional characteristics.
INTRODUCTION
Hydatidosis (echinococcosis) is endemic in the Mediterranean region, including Turkey, the Middle and Far East, as well as South America where animal husbandry is common. 1 The clinical picture is severe and the treatment is complicated. 2, 3 The most common complaints are abdominal pain, nausea, vomiting, or jaundice.
One of the major complications is perforation of cysts. Jaundice is the most important sign of intrabiliary rupture. Systemic anaphylactic reactions have been reported in 1% of the patients with intraperitoneal perforations. 3 Anaphylaxis may be a life-threatening complication, even if it rarely occurs. In cases of accident victims, emergency intervention is necessary at the accident scenes. Emergency equipment and all first aid kits should contain epinephrine injections because of the risk of anaphylaxis.
Hydatidosis frequently involves the liver (70%), lungs (10-15%), and other organs. 4, 5 Primary peritoneal hydatidosis is rare (2%) and the mechanism of this infection is unknown. 6 Ultrasonography and computerized tomography are the major diagnostic methods used. 7, 8 Surgery is the mainstay of treatment, although there is no consensus on the respective advantages of conservative and radical methods. Proponents of radical procedures, such as pericystectomy and liver resection, argue that these methods radically eliminate the exogenous daughter cysts (an important source of recurrence) and decrease hospital stay and postoperative complications. 7, 9 However, in endemic regions conservative methods are preferred to radical ones since they may not be always technically possible and require longer surgical procedures. 1, 2, 5, 9 Vacuum obliteration prolongs the hospital stay and increases the risk of infection. 10, 11 Sphincteroplasty and choledochoduodenostomy are appropriate for intrabiliary rupture. However, in cases with hydatid fluid leaking into the abdominal cavity, T-tube drainage is preferable for reduction of operative time and infection. Although encouraging results have been reported in uncomplicated cases with the PAIR (puncture, aspiration, injection, reaspiration) procedure, this technique carries the risk of perforation and intra-abdominal leaking. It is not a viable option for patients with perforated hydatidosis. 12, 13 Benzimidazole derivatives may be used for primary treatment in inoperable cases; however, their adjuvant use for the prevention of recurrences is more common. 6, [14] [15] [16] The rationale for using scolicidal agents in cases of intraperitoneal hydatid perforations is elimination of the protoscolices. 18 Although a variety of scolicidal agents have been used, there is no consensus on which is the best agent. In experimental models, hydrogen peroxide and 10% povidone-iodine have strong scolicidal activity, whereas the efficacy of hypertonic salt solutions is limited. 18, 19 In this retrospective study, we evaluated the problem of perforation in patients with hydatidosis in Turkey.
MATERIALS AND METHODS
The clinical data on the 21 patients with intra-abdominal hydatid cyst perforation who were treated in the last 10 years were evaluated retrospectively. In the same interval, 242 cases of hydatidosis were treated in our unit; the frequency of perforation was 8.6%.
RESULTS
The average age of the patients was 40 (range ‫ס‬ 20-65) years; 12 (57%) were men and nine (43%) were women. The most common complaints are shown in Table 1 .
There was a history of complaints of dyspepsia, such as epigastric dullness, in 12 (57%) patients. One patient had pain in inguinal region. None of the patients had a previous diagnosis of hydatidosis. The clinical diagnoses of hydatidosis were made after perforation of cysts due to various traffic accidents. Three of the 12 patients who had dyspepsia had perforation of biliary tract, with nausea, vomiting, and upper abdominal pain accompanying jaundice, four patients had no complaints, and four patients who had previous surgery for hydatidosis had complaints of dyspepsia. Findings of the physical examinations are shown in Table 2 .
Ultrasonography was used in the diagnosis of all patients.
The diagnosis could not be made by ultrasonography in two cases (sensitivity ‫ס‬ 90%). These two patients were victims of traffic accidents and had ambiguous abdominal examination findings. The diagnosis was made by laparoscopy and laparotomy was performed. Computerized tomography yielded the accurate diagnosis in the five patients in whom it was used (sensitivity ‫ס‬ 100%); the diagnosis had previously been made by ultrasonography in these patients. Blunt trauma was the etiologic mechanism in four cases (19%). Except for a case with a cyst in the left inguinal region, all patients had primary hepatic hydatidosis (95%) ( Table 3) . The cyst was infected in two patients and both were jaundiced (intrabiliary rupture). Four patients had a history of surgery for hydatidosis.
The procedures used on the 30 cysts in 21 patients are shown in Table 4 . Three of the four patients with jaundice underwent cholecystectomy plus T-tube drainage; cholecystectomy plus sphincteroplasty was performed on the other patient. There was a direct communication between the cyst and the gallbladder in another patient and cholecystectomy was performed.
The following scolicidal agents were used: 3% hypertonic saline in 17 cases (80%), 0.5% AgNO 3 in two cases (10%), and 10% povidone-iodine in two cases (10%).
The average postoperative hospital stay was 12 days (range ‫ס‬ 6-30). Two patients had complications (10%); incisional hernia developed in one patient. The other patients had gastrocutaneous fistulas. Fistula excision, bilateral truncal vagotomy, and pyloroplasty were performed. There has been no recurrence in the eight-year period following fistula repair, and there has been no mortality.
Albendazole (10 mg/kg/day) was prescribed for two months. In one patient, the drug was stopped at the end of first month due to the elevation of liver enzymes levels.
The mean follow-up period was 80 months (range ‫ס‬ 6-131). Three patients (14%) underwent additional surgery for recurrence at various dates (Table 5 ). Annual ultrasonography and the indirect hemagglutination test were performed at follow-up. The three recurrences were detected in these follow-up examinations.
DISCUSSION
In the present series, there was one patient (5%) with primary peritoneal hydatidosis in the left inguinal region. The remaining 20 patients had hepatic hydatidosis. Intraperitoneal hydatidosis accompanying hepatic disease may be due to previous microperforations or to contamination during previous surgery (n ‫ס‬ 4). In large series, the incidence of peritoneal perforation reported was between 10% and 16%. 5, 6 In this series, 21 of the 242 patients (8.6%) had intra-abdominal hydatid perforation.
The etiologic mechanism in four patients (19%) was blunt trauma. Since the frequency of traffic accidents in Turkey, where hydatidosis is endemic, is high, we believe that this is an expected result. Thus, instead of current type of safety belts, which may cause cyst ruptures, belts crossing the upper chest and lower pelvis may cause less harm.
We did not encounter anaphylactic reactions in our patients. Three patients (14%) had mild or moderate maculopapular lesions. These findings suggest that although anaphylactic reactions are not as frequent as previously thought, the potential for anaphylaxis should always be kept in mind. In the two patients who could not be diagnosed by ultrasonography, there was a perforated cyst in segment IV in one patient and in segment V in another. Diagnostic laparoscopy established the diagnosis, and laparotomy was performed (Figure 1) .
Recently laparoscopic treatment has been proposed for hydatidosis. 10, 17 However, these reports included a limited number of selected patients. Laparoscopy was initially performed in one of the patients treated with vacuum obliteration. In the course of the procedure, a second perforation developed and laparotomy was then performed.
T-tube drainage was performed in three of the four patients with jaundice, and sphincteroplasty was performed in the remaining case. Recognizable bile duct communications were closed with nonabsorbable sutures.
In this series, albendazole was used to prevent recurrences. The safety and efficacy of this drug (10 mg/kg/day) for 2-3 months have been shown in various studies. 2, 15 Allergic reactions and the elevation of liver transaminase levels, which required cessation of treatment, is a reported complication. 16 Hypertonic salt (3%) solutions were used in 80% of the cases, and 10% povidone-iodine was used in 10% (two patients). Although the scolicidal activity of povidone-iodine is high in experimental studies, its toxic effects on peritoneal mesothelial cells should be kept in mind. 20 The mean follow-up period was 80 months (range ‫ס‬ 6-131). Three patients (14%) had recurrences. Values between 8.5% and 13% have been reported in other series. 5 A cyst was detected in the liver in the eighth postoperative month. It is very probable that this cyst was not detected by laparotomy. If an exogenous cyst is missed, this is a likely result. Liver cysts reportedly grow by 2 cm annually, and at least five years are necessary for a recurrence. 4 Therefore, it is difficult to differentiate whether this cyst is a recurrence or a reinfestation.
The early complication rate of 10% is lower than those reported in other series. 2, 7, 9 The small number of infected cysts and the preference for conservative methods may explain this low rate. Although the complications of radical procedures in nonendemic regions are reportedly lower, these methods are not applicable in all cases and conservative methods are preferred in endemic areas. 1, 2, 5, 7, 9, 10 In conclusion, morbidity and mortality in patients with perforated hydatid cysts are higher than in those with nonperforated cysts. The surgical procedures on other organs and systems play an important role in this difference. Intrabiliary rupture is almost always present in patients with jaundice and biliary surgery is mandatory. Hydatidosis is endemic in Turkey and traffic accidents are common. When these factors coexist, hydatid perforation should be considered in trauma patients with stable hemodynamics, but suspicious abdominal findings. Anaphylactic reactions are rarer then expected and antiallergic treatment is frequently unnecessary. The choice of the operative approach should be based on the experience of the surgeon and regional characteristics. The prophylactic activity of albendazole in perforated hydatid cases is high. The choice of the scolicidal agent does not appear to affect the prognosis. 
